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wherein R 1 stand* for amino or hydroxy group: R 2 stands for a halogen or a tower alkyl when R 1 is amino or 
R* stands for an alkyl having 2 to 4 carbon atoms, an alkynyl having 2 to 4 carbon atoms or a hafoaikyl 
when R 1 is hydroxy group; and R* stands for hydrogen or a phosphoric acid residue, or salts thereof, 
anticancer compositions containing one or more of these compounds and methods for production of these 
compounds. 

Said compounds and salts thereof exhibit noticeable antitumor activities and are useful as anticancers. 
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2 -Methyl Idenopyiimldlne Nucleoside Compounds, Their Use and Method for Production Thereof 



BACKGROUND OF THE INVENTION 



TO 



This invention relates to novel 2^mylic*mepyrirrWne nucleosides possessing an excellent antitumor 
action, their pharmaceutical use and a method for producing said compounds. 

Under the circumstances in which death due to cancer has increased in number, chemotherapy and 
immunotherapy '* *M* on t0 ** r &<*l therapy nave been widely conducted. In this connection in 
chemotherapy, cytosine arabinoside. 5-fluorouracil and the like as antimethabolites. which are considered 
effective against acute leukemia, have been clinically used. However, the hithertoknown anticancer agents 
leave much to be desired in respect to therapeutic effect and involve various problems such as side effects 
Thus, the development of excellent anticancer agents has been desired from various fields Under such 
situations, the present inventors created 2 -deoxy2'-methylidenecytidine and its pharmaceutical^ accept- 
able salts. However, since 2 -deoxy-2 -methylidenecytidine is inferior in solubility and its acid addition salts 
are unstable, they are unsatisfactory in the aspect of pharmaceutical production. 



SUMMARY OF THE INVENTION 



20 



The object of the present invention is to provide novel compounds possessing excellent antitumor 
actions and their pharmaceutical use. 

Another object of the present invention is to provide methods for producing said novel compounds. 

The present inventors had conducted extensive studies to develop novel compounds useful as an 
anticancer agent and having no problems in the aspect of pharrnaceutical production and found that 2- 
methylKienepyrimidine nucleoside compounds possessed excellent antitumor actions and no problems in 
the aspect of pharmaceutical production, which culminated in the completion of the present invention 

This invention relates to a 2 -deoxy-2 ^trrylideoepyrimidine nucleoside compound of the general 
formula : 



x 




wherein R' stands for amino or hydroxy group; R 2 stands for a halogen or a lower aikyl when R^ is amino or 
stan f 3 for 30 alk V havin 9 2 to 4 carbon atoms, an alkynyl having 2 to 4 carbon atoms or a hatoaikyl 

when R' is hydroxy group; and R 3 stands for hydrogen or a phosphoric acid residue, or a salt thereof. 

Further, the present invention relates to an anticancer composition characterized Dy containing, as the 

active ingredient, a compound of the general formula (I) or a salt thereof. 

Furthermore, the present invention relates to a method for producing compound (I). 
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In the above-mentioned general formula (I); with reference to R* the halogen means fluorine, chlorine, 
bromine or iodine; the lower alkyl means methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyi or the 
tike; the alkyl having. 2 to 4 carbon atoms means ethyl, propyl, isopropyl. butyl, isobutyl. tert-butyl or the 
like; the alkynyl having 2 to 4 carbon atoms means ethynyl, 1-propynyl; 2-propynyi. 1-butynyl. 2-butynyt. 3- 
butynyl or the like; and as the halogen of the haloaikyl. mention is made of the halogens as mentioned 
above and as the alkyl of the haloaikyl. mention is made of the lower alkyls as mentioned above, and such 
haloalkyls include; for example, triffuoromethyl and chloroethyf. 

As the salts of the compounds of the general formula (I), in case where R 3 is hydrogen, mention is 
made of acid addition salts such as hydrochlorides, sulfates, hydrobromides. phosphates, maleates. 
fumarates. tartrates, succinates, citrates and p-toluenesulfonates. and in case where R 3 is a phosphoric acid 
residue, mention is made of pfiarmaceuticairy acceptable salts exemplified by metal salts such as sodium 
salt potassium salt lithium salt and calcium salt or ammonium salt 

The. present invention encompasses hydrates (1 hydrate. 1/2 hydrate. 1/4 hydrate. 3/2 hydrate) or other 
solvates of the compounds of the general formula (I) or their salts. 

In the case of the compounds of the general formula (1) wherein R' is hydroxy group, the present 
invention encompasses the uridine compounds of the general formula : 



20 



30 




(I') 



4$ 



R 2 and R 3 are of the same meaning as mentioned above, which are the tautomers of the 
compounds of the general formula (I) wherein R* is hydroxy group. 

As the compound of the general formula (I). there can be mentioned, for example. 2 -deoxy-2 - 
rr^myBdene-5-fluorocytidine. 2KJeoxy-2-meihylidene-5-chlorocytidine. v -<Jeoxy-2'-memyttdene-5- 
bromocytidine. 2 -deoxy-2 -methytideneH-5- iodocytidine. 2 -deoxy-2 -methyfidene-5-methylcytidine. 2 - 
deoxy-2 -memylidene-5-ethylcytidine. 2 ^eoxy-2 -memyiidene-5-ethyluridine. 2 -deoxy-2' -methylidene-5- 
ethynyluridine or 2 -deoxy-2 -methyUclene-5-fluorocytidine-5'-phosphoric acid. 

The compounds of the general formula (I) of the present invention wherein R' is hydroxy group 
(hereinafter represented as the uridine compounds) can be produced by. for example, the folltowtng 
method: 

After the hydroxy groups at the 3 - and 5 -positions of the sugar moiety of a compound of the general 
formula : 



so 
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wherein R represents a halogen, an alkyl. an alkynyl having 2 to 4 carbon atoms or a haloaflcyl are 
20 protected * "Y^oxy group at the 2-position of the sugar moiety is oxidized, followed by reaction with a 
Wittig reagent to obtain the compound having methytidene at the 2 -position of the sugar moiety and 
thereafter the protective groups of the hydroxy groups at the 3 - and 5-positions of the obtained compound 
are removed, whereafter, if desired, the s'-position of the sugar moiety is subjected to phosphorylation. 
In the above-mentioned reactions, as the protective groups for the hydroxy groups at the 3 - and 5- 
« positions, any protective groups that are conventionally used as the protective groups for hydroxy groups 
can be applied. As such protective groups, for example, mention can be made of acyl groups such as 
acetyl. propionyl. butyryt. benzoyl and naphthoyl; acetal- or ketaHype protective groups such as ethyfidene 
propylene. isopropyBdene. benzylidene. cyctonexylidene. cydopentylidene. fTwtrwxymethyfidene. ethox^ 
ymethyticene and dirrwthoxyethyfidene: aralkyl groups such as benzyl, p-methoxybenzyl. 3.4-dimethox- 
30 y 080 ^ 1 ' diphenylmethyl. triphenytmethyl. o- or 0-rtaphthylmethyl and a-naphthyldiphenylmethyt; and stfyl 
groups such as trimethyteilyi. t-butyltfmethylsiiyl. melthyldiisopropylsilyl. triisopropytsityl and tetraiscorooyl- 
disiloxyl (T1POS). 

As the oxidation method for the hydroxy group at the 2-position. there can be adopted chromic acid 
oxidation (A method) which comprises using a complex of chromic aod-pyndine-acetic anhydride and the 
35 ,lke activated dimethylsulfoxide oxidation (B method) which comprises jsing activated dimethylsulfoxide 
produced from oxalyl chloridedimethylsutfoxicte. The oxidation reaction a- be carried out in the presence 
of 1-10 times mote of an oxidizing agent relative to 1 mole of the compound to be oxidized at a temperature 
ranging from -10 C to room temperature in the case of A method or at a temperature ranging from -10* C 
to -80 C in the case of B method for 1-10 hours. 
40 As the Wittig reagent to be used for the methylidenation reaction, specifically, triphenyl- 
phosphinemethylene can be mentioned, and preferably used is a compound which is prepared, immediately 
before use. from a triphenyiphosphonium compound (methyltriphenylphosphonium bromide, methyl- 
triphenylphosphonium iodide, etc.) and a strong alkali (potassium hydride, sodium hydride, n-botyl lithium, 
sodium amide, etc.) in accordance with the conventional methods. The Wittig reagent can be used suitably 
45 in an amount ranging from 1 to 3 times mole relative to i mole of the compound. The methybdenabon with 
the use of a Wittig reagent can be carried out by reacting in a solvent (tetrahydrofuran. dioxane. ether, 
benzene, dimethylsulfoxide. etc.. singly or in mixture) at -30 to 30* C for 0.5 to 20 hours. 

The deprotection reaction for the hydroxy groups of the sugar moiety can be conducted by suitably 
selecting conventional treatment such as acidic hydrolysis, alkaline hydrolysis, ammonium fluoride treat- 
so ment or cata hrt»c reduction in accordance with the protective group used. For example, when a silyi group is 
used as the protective group for the hydroxy group, the silyi group can be removed by ammonium fluoride 
treatment or acidic or alkaline hydrolysis. 

The compounds wherein fl 3 is a phosphoric acid residue can be obtained by reacting with a 
phosphorylating agent (phosphorus oxychloride. tetrachloropyrophosphoric acid, etc.) which is convention- 
M ally used for selective phosphorylation at the 5-position of nucleosides. 

Moreover, the compounds of the present invention of the general formula (I) wherein FT is amino can be 
prepared by subjecting a compound to an ordinary amination reaction converting a hydroxy group at the 4- 
position of the base into an amino group, for example, by reacthg a compound having methylidene at the 
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2 -position of the sugar moiety wherein the hydroxy groups at 3- and 5-positions of the sugar- moiety are 
protected, which can be. obtained by the above-mentioned method with 1.2.4-triazol in the presence of 
phosphorus oxychioride and triethy lamina to obtain the 4-<1 ^triazoH-yi) compound and converting the 
obtained compound to the 4-amino compound by passing ammonia gas thereto, followed by the removal 
reaction of the protective groups for the hydroxy groups and. if desired, phosphorylation. 

The reaction with 1.2.4-triazole proceeds under the flow of inert gas such as argon gas in a solvent 
such as acetonitnle at a temperature ranging from about 0" C to about room temperature for about 30 
minutes to about 5 hours. The ammonia gas is preferably in advance passed through sodium hydroxide 
Preferably, the aminatfon reaction with ammonia gas is usually conducted for 1-5 hours 

Among the compounds of the general formula (II) to be used as the starting compounds in the present 
•nvention. the compounds of the general formula (II) wherein R is an alkynyl having 2-4 cartoon atoms can 
be produced by. for example, the following method. 




(III) (IV) 



(II') 



wherein R* represents an alkynyl having 2 to 4 carbon atoms protected by a sityl group and R" represents 
an alkynyl having 2-4 carbon atoms. 

In the above-mentioned reaction, a compound of the general formula (III) is reacted with a metal 
compound of silyl-protected alkynyl to obtain the compound (IV). followed by the removal reaction of the 
silyl group to obtain the objective compound (if). 

Among the compounds of the general formula (II), the compounds wherein R . an aikyl having 2-4 
carbon atoms can be produced by protecting the hydroxy groups at the 3-and 5-positk>ns of the sugar 
moiety of the general formula (II ) in accordance with the above-mentioned method and subjecting the 
protected compound to reduction reaction of the protected compound, followed by the removal of the 
protective groups of the hydroxy groups at the 3'- and s'-positions of the sugar moiety. 

When the compound of the present invention of the general formula (I) wherein R* is an aikyl having 2-4 
carbon atoms is produced, without the removal of the hydroxy groups at the 3 r - and 5-positions of the 
sugar moiety of the above-mentioned reductive compounds, the compound having me thy li dene at the 2- 
position of the sugar moiety is obtained in accordance with the methylidination hereinbefore mentioned 
whereafter the protective groups are removed, followed by. if desired, phosphorylation at the s'-position of 
the sugar moiety. 

The objective compounds and synthetic intermediate compounds of the present invention can be, 
isolated and purified by conventional purification and isolation methods (e.g. various chromatography 
method, ion exchange and adsorption chromatography, recrystallization, etc.) suitably in combination 
Specifically, for example, in the case of the nucleoside compounds, after the solvent is distilled oft. they 
are. .f necessary, subjected to column chromatography and crystallized from a suitable organic solvent In 
the case of nucleotide compounds (wherein R3 i S a phosphoric acid residue), they are purified by ion 
exchange chromatography with ion exchange resin, etc.. adsorption column chromatography with activated 
charcoal, etc. or so on and lyoph.lization or crystallization to obtain the objective or intermediate compounds 
in the free acid form. or. if desired, as the salts. 

The thus-obtained compounds of the general formula (!) can be converted into the above-mentioned 
acid addition salts, metal salts or ammonium salts. 

Since the compounds of the present invention exhibit remarkable multiplication-suppressive actions 
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against tumor cells and have low toxicity, the pharmaceuticals of the present invention containing them as 
the-active ingredient are useful as anticancer agents. The anticancer compositions of the present invention 
can be in forms such as powders, granules, tablets, sugar-coated tablets, capsules, syrups, suppositories, 
medicines for external use. injections and medicines for instillation in a mixture of an effective amount of the 
compound (I) and pharrrtaceutfcaJly acceptable carriers, excipients, diluents and the like. 

White 2 -deoxy-2 -methylidenecytidine is not soluble in saline at the concentration of 25 mp/ml at room 
temperature, the compound of Example 1 is easily soluble under the same conditions. 

The anticancer compositions of the present invention can be orally or non-oraify administered to 
mammals including human. Any dosage is preferable so long as the compounds can inhibit the objective 
cancers effectively at the dosage. While the dosage varies depending on the animal to be treated, the kind 
of the cancer, the administration route, the composition form and the like, the daily dosage is generally 10 - 
400 mg/kg body weight preferably 50 - 200 mg/kg body weight in the case of medicine for oral 
administration and 1 - 20 mg/kg body weight preferably 1 • 5 mg/kg body weight in the case of injections 
The administration frequency can be suitably selected in the range from once to 4 times a day. 

The anticancer compositions of the present invention can be used in combination with the other 
anticancer agents, immunostimulant or other acceptable medicaments. 



PREFERED EMBODIMENTS: 

The invention will be hereinbelow described more specifically by may of examples, but should not be 
construed as limiting its scope to them. 



Example i 



(1) 5-Fkorouridine. 2.62 g. was dissolved in 30 ml of pyridine. 3.3 ml of l.3-tfcntoro-1 1.3 3- 
tetraisopropykJisitoxane was added at 0*C. and the mixture was stirred at 0*C for 2 hours and then at room 
temperature for 1.5 hours. By adding 5 ml of water, the solvent was distilled off under reduced pressure. 
After 100 ml of ethyl acetate and 100 ml of water were added to partition the solution, the organic layer was 
washed with water twice and then, dried over sodium sulphate and the solvent was distilled off under 
reduced pressure. The residue was packed into silica gel column (diameter. 2.4x23 cm) and ekrted with 
25% ethyl acetate/hexane to afford 3'.5'-C-!etraisopropyWisiloxanyl-5-flurouridine as a syrupy substance 
Yield: 4.24 g. 83.9%: Mass (nvz): 504<m"). 46l(M*-isopropyl) 

(2) The compound obtained in (1) above. 5 g. was dissolved in 10 ml of ..ethylene chloride and mixed 
with 4 equivalents of chromic acid complex (4 g of chromium oxide. 6.67 ml of pyridine, and 4 ml of acetic 
anhydride in 100 ml of methylene chloride). The mixture was stirred at room temperature for 1 hour and 
added dropwise to 500 ml of ethyl acetate and the solution was filtereo through a silica gel filter (diameter. 
6.0x1.5 cm). The filtrate was distilled off under reduced pressure and the residue was partitioned by 200 mi 
of ethyl acetate and 200 ml of water. The organic layer was washed with water, dried over sodium sulphate, 
and the solvent was distilled off under reduced pressure. The residue was placed into a silica gel column 
(diameter. 2.4x28 cm), eluted with 20% ethyl acetate hexane. and crystallized from hexane to give 3. 5-0- 
tetraisopropyldisiloxanyl-2 -oxo-5-fluorouridine. Yield: 4.3 g. 86%; M.p. 183-186" C: Mass(nVz): 502(M*) 
Elementary analysis : for Cj-H^NzOtF^: 



Calculated: 


C. 50.17; H, 7.02; N. 5 57 


Found : 


C. 50.29: H, 7.33: N. 5.58 



(3) Methyltriphenylphosphonium bromide. 8.57 g. was suspended m 80 ml of tetrahydrofuran under 
argon gas stream, 15.1 ml of n-butyllithium (1.58 molut hexane solution) was added dropwise at 0* C. and 
the mixture was stirred at room temperature for 1 hour. A solution of 3.02 g of the compound obtained in (2) 
above in 25 ml of tetrahydrofuran was added dropwise under argon gas stream at 0"C. After 20 minutes, 
the temperature was restored to room temperature, at which stirring was continued for 3 hours. Neutralize 
tion was conducted with 1 N ammonium bromide and the solution was concentrated. The solution was 
partitioned with 100 ml of ethyl acetate and 100 ml of water, and the organic layer was washed with water. 
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dried over sodium sulphate and distilled off under diminished pressure. The residue was placed into a silica 
gel column (diameter. 3.5x18 cm) and eiuted with 20% ethyl acetate/hexane to afford a syrupy product of 
3 .5 ^tetraisoprbpyidisiloxanyh2'^^ Yield: 2.43 g. 81%: Mass (nvzy 

500(M ) * '* 

5 (4) Triethylamine, 1.4 ml. and 684 mg of 1Z4^triazole were dissolved in 10 ml of acetonitrile and the 
solution was cooled under argon gas stream to 0"C. Phosphorus oxychtoride. 280 u I. was added dropwise, 
and the mixture was stirred at room temperature for 1 hour. The precipitate was filtered off. and to the 
filtrate was added dropwise a solution of 500 mg of the compound obtained in (3) above in 5 ml of 
acetonitrile. After 3 hours at room temperature, the solution was stirred at 50 *C for 1 hour and ammonia 

to gas which had been passed over sodium hydroxide was passed through for 4 hours. The solution was 
partitioned with 100 ml of chloroform and 100 ml of water, and the aqueous layer was washed with 
chloroform twice, The collected chloroform layer was dried over sodium sulphate and distilled off under 
diminished pressure. The residue was placed on a column of silica gel (diameter. 3.5x14 cm) and eiuted 
with 5% etharwl/chtoroform to give 3'.5 -O^etraisopropyWisitaxar^ 

T5 as a syrupy substance. Yield: 435 mg. 87%; Mass(m/z): 499(1**) 

(5) The compound obtained in (4) above. 400 mg. was dissolved in 10 ml of tetrahydrofuran, 1.8 ml of 
tetra^vbutylamrnonium ftoride was added, and the mixture was stirred at room temperature for 30 minutes. 
After neutralization with acetic acid, the solvent was distilled off under reduced pressure. The residue was 
packed into a silica gel column (diameter. 2.4x18 cm), eiuted with etharwl/chloroform. and crystaffized from 

20 ethanol/ethyl acetate to give 2-deoxy-2 -methylidene-5-fluorocytidine. Yield: 177 mg. 86.2%: M.p. 185- 
187 C: Mass(nVz): 257(M") 
Elementary analysis: for CioH, 2 N 3 0*F: 



Calculated: 


C. 46.70: H. 4.70; N. 18.34 


Found : 


C. 46.06; H. 4.67; N. 16.00 



Example 2 



(1) A 1.4 ml quantity of triethylamine and 684 mg of 1 .2.4-triazole were dissolved in 10 ml of acetonitrile 
and the solution was cooled under argon gas stream to 0* C. Phosphorus oxychlorie. 280 ul. was added by 
drops and the mixture was stirred at room temperature for 1 hour. The precipitate was filtered off. and to 
the filtrate was added dropwise a solution of 498 mg of 3.5*a-tetraisopropyldisiioxanyl-2'- 
methylidenethymidine obtained from thymidine in a similar procedure to Example 1 (1) to (3). After 3 hours, 
ammonia gas which had been passed over sodium hydroxide was passed through. After 3 hours. 1 00 ml of 
chloroform and 100 ml of water were added for partitioning and the resulting aqueous layer was washed 
with chloroform twice. The collected chloroform layer was dried over sodium sulphate and distilled off under 
reduced pressure. The residue was placed into a silica gel column (diameter. 3.5x12 cm) and eiuted with 
5% ethanoi/chloroform to give 3 .5 -0-tetraisopropyldisiloxanyl2 -deoxy-2 -methyltdene-5-methylcytidine as a 
syrupy substance. Yield: 315 mg. 63.3%: Mass(nrvz): 495(M*) 

(2) The compound obtained in (1) above. 300 mg. was dissolved in 10 ml of tetrahydrofuran and 1.4 ml 
of tetra-nbuty (ammonium fluoride was added, and the mixture was stirred at room temperature for 30 
minutes. After neutralization with acetic acid, the solvent was distilled under diminished pressure. The 
residue was placed into a silica gel column (diameter: 2.4x17 cm), eiuted with ethanoi/chloroform and 
crystallized from ethanol/ethyl acetate to give 2 -deoxy-2 - methylidene-5-methylcytidine. Yield: 137 mg, 
89.0%; M.p. 198-204* C (decomposition); Mass(rrvz): 253(lvf > 

Elementary analysis: for C:iH. s N 3 04: 



Calculate: 


C. 


52.17; H. 


5.97: N. 16.59 


Found : 


C." 


52.02; H. 


5.99; N. 16.37 
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Example 3 



(1) 5-Chlorouridine, 10 g. was dissolved in 100 ml of pyridine, and 12.44 ml of 1.3^ichloro-1. 1.3.3- 
5 tetraisopropyfdisiloxane was added at 0 # C. and the mixture was stirred for 3 hours. After stirring at room 

temperature for 2 hours. 5 ml of ethanol was added and the solvent was distilled off under diminished 
pressure. The residue was partitioned with 200 ml of ethyl acetate and 200 ml of water, and the resulting 
organic layer was dried over sodium sulphate and distilled off under reduced pressure. The residue was 
placed into a silica pel column(diameter. 3.0x25 cm) and eluted with 25% ethyl acetate/hexane to give a 
io syrupy product of 3 $ ^tetraisopropyWisiloxanyl*5-chlorouridine. Yield: 14.63 g. 78.2%; Mass(m/2): 478- 
<M *isopropyl) 

(2) The compound obtained in (1) above. 5.21 g. was dissolved in 15 ml of methylene chloride and 
mixed with 4 equivalents of chromic acid complex (4 g of chromium oxide. 6.6 ml of pyridine and 4 ml of 
acetic anhydride in 100 ml of methylene chloride), and the mixture was stirred for 2 hours. The reaction 

15 solution was added dropwise to 400 ml of ethyl acetate and filtered through a silica gel filter (dia meter. 
6.0x1 .0 cm). After the solvent was distilled off under reduced pressure, the residue was placed into a sifica 
gel column(diameter. 2.4x30 cm), eluted with 25% ethyl acetate/hexane. and crystallized from ethyl 
acetate/hexane to give 3 £ -O^traisopropyWisitoxanyl-2 Yield: 3.75 g, 72%- Mi) 199- 

201 C; Mass(m/z): 476{M*-tsopropyl) 

20 Elementary analysis: for C2tH 35 N207CI$»2: 



Calculated: 


C. 48.49; H, 6.78; N. 5.39 


Found : 


C. 48.24; H, 7.02; N. 5.18 



35 



(3) Metriyltriphenylphosphonium bromide. 5.72 g. was suspended in 50 ml of tetrahydrofuran under 
argon stream and 10.1 ml of n-butyllithium was added dropwise under ice cooling. At room temperature, the 
solution was stirred for 1 hour. Then, under cooling at 0* C. a solution of 2.08 g of the compound obtained 
in (2) above in 10 ml of tetrahydrofuran was added dropwise and after 30 minutes, the temperature was 
returned to room temperature. After 5 hours, neutralization was conducted with 1 N ammonium bromide and 
the solution was partitioned with 100 ml of ethyl acetate and 100 ml of water. The organic layer was washed 
with water. Jried over sodium sulphate, and distilled off under reduced pressure. The residue was placed 
into a silica gel column ^diameter. 5.6*4* cm) and eluted with 25% ethyl acetate/hexane to give 3.5-0- 
tetraisopropyWisiloxanyl-2 -de<>xy-2'-methylic^ne-5-chkxouridir» as a foamy product 
Yield: 1.7 mg. 81.7%; Mass<m/z): 517(M* ) 

<4) A 3 ml quantity of triethylamine and 1.52 g of 1 ,2.4-triazole were dissolved in 20 ml of acetormrite 
under argon stream and cooled with ice. To this was added dropwise 620 ui of phosphorus oxychlohde and 
after 30 minutes, the solution was stirred at room temperature for 30 minutes. After the precipitate was 
filtered off. 1.04 g of the compound obtained in (3) above was added to the filtrate, and the mixture was 
stirred at room temperature for 3 hours. Ammonia gas which had been passed over sodium hydroxide was 
passed through the mixture for 2 hours, and partitioning with 100 ml of chloroform and 1 00 ml of water was 
conducted. The aqueous layer was washed with chloroform and the collected chloroform layer was dried 
over sodium sulphate and distilled off under reduced pressure. The residue was placed into a silica gel 
column {diamter. 3.5x17 cm), eluted with 75% ethyl acetatehexane and crystallized from ethyl acetate to 
give 3 .5 -0-tetraisopropyldisiloxanyl-2 -deoxy-2'*methylidene-5-chlorocytidine. Yield: 944 mg. 90.7% Mp 
108-111 *C: Mass<m'z,. 517(M* ) 

(5) The compound obtained in (4) above. 900 mg, was dissolved in 10 ml of tetrahydrofuran. 4 ml of 
tetra-n-butylammonium fluoride was added, and the mixture was stirred at room temperature for 30 minutes. 
After 5 ml of methanol was added, the solvent was distilled off under reduced pressure. The residue was 
placed into a silica gel column (diameter. 3.5x12 cm), eluted with 20% ethanotchloroform and crystallized 
from ethanol/ethyl acetate to give 2'-deoxy-2'-methy|idene-5<hlorocytidine. Yield: 441 mg 93 4%- Mp 
1 68-1 70* C: Mass(rrvz): 273(M*) 
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(1) 5-Bromountfine. 3.32 g. was dissolved in 30 ml of pyridine and 3.3 ml of 1 3-dichloro-1 U3- 
tetraisopropykfisiloxane was added at O'C. and the mixture was stirred for 2 hours. After returning to roo\n 
temperature, further stirring was conducted for 1 hour and 40 minutes. Water. 5 ml was added to distill the 
solvent off under reduced pressure. After azeotropic distillation with ethanol. the residue was placed into a 
silica gel column (diameter. 2.4x25 cm) and eluted with 25% ethyl acetatemexane to give 3's'-0- 
tetraisopropylc^loxanyl-5-bromouridine as a syrupy substance. Yield: 5.05 g 89.2% Mass(m/z>- S22(M*- 
isopropyl) 

(2) The compound obtained in (1) above. 3:57 g. was mixed with 4 equivalents of chromic add complex 
(2.4 g of chromium ox.de, 4 ml of pyridine and 2.4 ml acetic anhydride in 70 ml of methylene chloride) and 
stirred at room temperature for 40 minutes. The reaction solution was added dropwise to 400 ml of ethyl 
acetate and the solution was filtered through a silica gel filter (diameter. 6.0x1.0 cm). The filtrate was 
concentrated, and 150 ml of ethyl acetate and 150 ml of water were added for partitioning. The organic 
layer was washed with water and dried over sodium sulphate, and the solvent was distilled off under 
reduced pressure. The residue was placed into a silica gel column (diameter. 5.0x14 cm) eMed with 20% 
ethyl acetate/hexane and crystallized from ethyl acetatemexane to give 3\s^traisopropyWisiioxanyl-2 - 
oxo-5-bromouridine. 

Yield: 3.01 g. 84.8%; M.p. 204-205* C; Mass(m/2): 520(M*-isopropyl) 
Elementary analysis: for C 2l H 35 N 2 07$i2Br: 



Calculated: 


C. 44.75; H. 6.26; N. 4.97 


Found : 


C. 44.57; H. 6 .32; N. 4.92 



35 



(3) MemyltnprienylprK>sphonium bromide. 5.72 g. was suspended in 50 ml of tetrahydrofuran under 
argon stream, and 10.1 ml of n-butylfithium was added by drops at 0' C. The temperature was restored to 
room temperature. One hour thereafter, a solution of 2.25 g of the compound obtained in (2) above in 15 ml 
of tetrahydrofuran was added dropwise at 0*C. After 3 hours, the temperature was restored to room 
temperature and the solution was stirred overnight and neutralized with 1 N ammonium bromide The 
solution was partitioned with 150 ml of ethyl acetate and 150 ml of water. The ethyl acetate layer was 
washed with water and dried over sodium sulphate, and the solvent was distilled off under diminished 
pressure. The residue was placed into a silica gel column (diameter. 5.0x14 cm) and eluted with 25% 
ethylacetate/hexane to give 3 .5 -O^tetratst>propyldis«loxany l-2'^xy.2'^ethylider^5-bromouridine as a 
foamy substance. Yield: 1.72 g. 76.4%; Mass(m/2): 5i8(M'-isopropyO 

(4) Into 20 ml of acetonttrile were dissolved 3 ml of triethylamine and 1.52 g of 1 2 4-triazote under 
argon stream, and the solution was cooled with ice. To this was added dropwi- 620 at of phosphorus 
oxychlonde. and after 30 minutes, the temperature was restored to room temperature. Thirty minutes 
thereafter, the precipitate was filtered off. To the filtrate was added M2 g of the compound of (3) above 
and the mixture was stirred at room temperature for 3 hours. Ammonia gas which had been passed over 
sodium hydrox.de was passed through the mixture for 3 hours, and 100 ml of chloroform and 100 ml of 
water were added to partition the solution. The water layer was washed with chloroform, the combined 
chloroform layer was dned over sodium sulfate, and the solvent was distilled off under reduced pressure 
The res.due was placed into a silica gel column (diameter. 3.5x17 cm), eluted with 75% ethyl acetate- 
hexane and crystallized from ethyl acetate-hexane to give 3\5 ^tetraisopropyldisiloxanyl-2 ^deoxy-2'- 
methyhdene-5-bromocytidine. Yield: 926 mg. 82.7%; M.p. 169-1 71* C: Mass(nvz). 560<lvf) 

(5) The compound of (4) above. 900 mg. was dissolved in 10 ml of tetrahydrofuran. 4 ml of tetra-n- 
butylammon.um fluoride was added, and the mixture was stirred at room temperature for 30 minutes 
Methanol. 5 ml. was added, and the solvent was distilled off under reduced pressure. The residue was 
placed into a silica gel column (diameter. 3.5x11 cm), eluted with 20% ethanol chloroform and crystallized 
from ethanol/ethyl acetate to obtain 2 -deoxy-2 -methylidene-5-bromocytidine. Yield. 5i8 mg 102% Mp 
172-180 C(decomposition); Mass(nvz): 318(M") 



Example 5 



(i) 5-lodouridine. 10 g. was dissolved in 100 ml of pyridine. 8.9 ml of i.3^ichloro-i.i.3.3-tetraisopropyl- 
d.s.loxane was added at 0 C. and the mixture was stirred for 1.5 hours. The temperature was restored to 

10 
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r^mjemperature. Three hours thereafter. 10 ml of water was added and the solvent was distilled off under 
^^J^T:^ a2eotr °P ic «Won with ethanol.. the residue was placed into a silica gel column 
ZSZ^J?^ Cm) eluted wi,h 25% ethtvl acetate/hexane to result in 3.5.0. 

tetraJsop^yWisitoxanyl-s^ourkljne as a syrupy substance. Yield. 14.7 g. 8©%; Mass(m/z): 612{M*) 

5 ,* el . acquired in (1) above. 5.62 g. was mixed with 4 equivalents of chromic add complex 

v I Um oxide ' 5 9 ml of PyrWnft. and 3.55 ml of acetic anhydride in 100 ml of methylene 
cniortde) and the mixture was stirred at room temperature tor 40 minutes. The reaction solution was added 
**Jf°** ^ 500 ml of ethyl acetate and filtered through silica gel (diameter, 6.0x15 cm), and the filtrate was 
distilled off- under reduced pressure. The residue was placed into a silica gel column (diameter . 5.0x21 cm) 

to and eiuted 25% e thyl acetatemexane to give 3^5-^etraisopropyldisi^^ 
Yield. 1.72 g, 76.4%; Mass(nVz): 610<M ) 

(3) Metrryltriphenylphosphc>nium bromide. 7.94 g. was suspended in 80 ml of tetrahydrofuran under 
argon stream and 14 ml of ri-bulyllithium was added by drops at 0*C. The temperature was restored to 
room temperature. One hour thereafter, white the mixture was cooled to 0*C. a solution of 339 g of the 

75 compound obtained in (2) above in 15 ml of tetrahydrofuran was added dropwise. After one hour, the 
temperature was restored to room temperature, stirring was conducted overnight After neutralization with 1 
ammonium bromide and concentration, the solution was partitioned with 200 ml of ethyl acetate and 200 
ml of water. The organic layer was dried over sodium sulphate and distilled off under reduced pressure 
The residue obtained was placed into a stfica gel column (diameter. 5.0x22 cm) and eluted with 20% ethyl 

20 acetatemexane to give 3 .5 ^tetratsopropykfisilox^ as a syrupy 

substance. Yield: 1.8 g. 47.2%; Mass(nVz): 608(M*) 

(4) Triethylamine. 1.5 ml. and 760 mg of 1.2.4-triazote were dissolved in 10 ml of acetonrtrile under 
argon gas stream and cooled with ice. Phosphorus oxychloride. 310 at. was added dropwise and 30 
minutes thereafter, the temperature was restored to room temperature. After 30 minutes, the precipitate was 

2S filtered off and 321 mg of the compound of (3) above was added to the filtrate, followed by stirring at room 
temperature. Ammonia gas which had been passed over sodium hydroxide was introduced into the solution 
for 3 hours, and 50 ml of chloroform and 50 ml of water were added to partition the solution. The aqueous 
layer was washed with chloroform and the collected organic layer was dried over sodium sulphate and 
distilled off under reduced pressure. The residue was placed into a silica gel column (diameter. 2.4x20 cm) 

X eluted with 10% etharx*/chxxoform and crystallized from ethyl acetate to give 3' 5-0- 
tetraisoprop?ldisiloxanyl-2 KJeoxy-2'^mytioene-S^odocytidine. Yield: 169 mg. 52.7%; M.p. 185-187* C 
Mass(m/z): 607(M ) M 

(5) The compound obtained in (4) above. 160 mg. was dissolved in 5 ml of tetrahydrofuran 1 ml of 
tetra-n-buty»-ammonium fluoride was added and the mixture was stirred at room temperature for 30 

35 minutes. Methanol. 2 ml. was added and the solvent was distilled off unoVr diminished pressure The 
residue was placed into a silica gel column (diameter. 3.5x7.0 cm) and elutec .ith 20% ethanotchtoroform 
to give 2 ^eo)cy^-memylider>e-5^odocytidine as a syrupy product. Yield: 92 mg. 97.3%; M.p 159-161 *C 
Mass(m/2): 365(M ) 



Example 6 



so 



(1) 5-Ethynyluridine. 2.1 g, was dissolved in 50 ml of pyridine. 2.6 ml of 1.3-dichtoro-1 1 3 3- 
45 tetraisopropyldisiloxane was ar.'ded under ice cooling, and the mixture was stirred for 3 hours. At room 

temperature, stirring was conducted overnight, and 5 ml of methanol was added to distill the solvent off at 
reduced pressure. To the residue were added 1 00 ml of ethyl acetate and 100 ml of water for partitioning. 
The organic layer was washed with water twice and dried over sodium sulphate, and the solvent was 
distilled off under reduced pressure. The residue was placed into a column of silica gel (diameter. 5.0x17 
cm) and eluted with 25% ethyl acetate- hexane to give 3'.5'-0-tetraisopropyldisiloxanyl-5-ethynyiuridine as a 
foamy product. Yield: 3.26 g. 82%: Mass(mz): 5lO(M*) 

(2) The compound obtained .n <i) above. 2.04 g. was mixed with 4 equivalents of chromic aod complex 
(1.55 g of chromium oxide. 2.57 mi of pyridine, and 1.55 ml of acetic anhydride in 40 ml of methylene 
chlonde) and the mixture was stirred at room temperature for 40 minutes. The reaction solution was added 

55 by drops to 200 ml of ethyl acetate and filtered through silica gel (diameter. 6.0x1.0 cm). The filtrate was 
distilled off at reduced pressure and the residue was partitioned with 1 00 mi of ethyl acetate and 100 ml of 
water. The organic layer was washed twice and dried over sodium sulphate, and the solvent was distilled off 
under reduced pressure. The residue was placed into a silica gel column (diameter. 3.5x15 cm) and eluted 
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r»«iriiiA ~a« . - ^ ... • w soivem was distilled off under reduced pressure The 

Si. iSSJS 2SS££> ^ -«hyHdene-S^ y ^ luri < &1 e. Y*Hd: 230 mg. 87% : 



Example 7 



i£T h ^ 2"^ ^"T", 9 " *•** h * sodium hydroxide was passed 

^™«JZJTr?Sll ** 60 m ' °' Watef **** partitioning. The^er 

S^Tbv SL^ T^TJ? *" C °" aCted < * tof0 ' 0 " n ""V* dried over sodium su^rZ 

of tif^ compos obtained in („ above. 300 mg. was dissolved in 10 ml of t ^^ydrofuran and 1.2 ml 
of tetra-n-outylammon urn fluoride was addnrt anrt th* _ ^ "'yufoiuran ana uw 

minutes Aft«r 5 ml » ' and lhe m,xture was stirred at .00m temperature for 30 

w« T*" W3S ^ * 9 S0,vem was <*"■«» °« under reduced^essure The 

S^IlM^ T 961 C ° tumn <diameter - 2 0x12 cm > and eluted with 20% «,£S£*Z 

to result ,n 2 -deoxy-2 -mettiy Wene-S^ttiynyteytidine as a foamy product. Yield: 9.7 mg 62% Cnl ° r0 ' 0nn 



Example 8 



6 mI'L*. 9 K <, !T ti,y c«' 3 S '-°- te,raiso P'OPV Wi * i| 0''anyl-5^thyn y l u ridine. wh,ch was obtained * Examoie 
J^SS^l? m ' l meman °' ,0 ° 01 1 ° % Pa,ladium cart *>" - s suspend^ To coS 

zz^szz^zrx'zz 'zrgrzr res r - as p,aced im ° a 

(2 37 o^ crT T 0) ^ 3,5 9 - W3S mixed w " h 4 °» chromic acid cJptex 

JoS r 3 fi m, oTlT S,,rre<1 31 ^ ,8mPera,Ure <0t 50 m ' nu,es The «***. was aoSc 

organic laver was waVLi L . ° waler were added 10 Potion the solution. The 

3*V orL7,™ £ " W3t8r ^ Ce ^ dri6d sooium S"'Phate. followed by distillation off under 

£% eZT Zt,£l PlaCOd im ° ' SiKCa 961 C0,um " < 35 in dia ™°' » '5 cm). elutJ^ 

20% emyl acetate-hexane and crystallized from ethy, acetale-hexane to give 3' s'-oSrSo 
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propyldisitoxanyl-2'-oxo-5^thyluridine. Yield: ZS4 g, 80.8%: M.p. 176-177* C; Mass(m/z): 512(M*) 
Elementary analysis: for CjjrUoNaOSia: 



Calculated: 
Found : 



C, 53.88: H. 7.86; N. 5.46 
C. 53.59; H, 8 01: N, 5.56 



(3) Methyftriphenylphosphoniurn bromide, 5.72 g. was suspended in 50 ml of tetrahydrofuran under 
argon gas stream and under ice cooling, 10.1 ml of rvbutyHithium was added dropwise. The mixture was 
stirred at room temperature for an hour. To the mixture was added dropwise the solution of 2.05 g of the 
compound obtained in (2) above in 15 ml of tetrahydrofuran under ice cooling. After 3 hours, the mixture 
was stirred at room temperature for 5 hours. The solution was neutralized with 1 N ammonium bromide, and 
150 ml of ethyl acetate and 150 ml of water were added for partitioning. After washing with water twice, the 
organic layer was dried over sodium sulphate and distilled off under reduced pressure. The residue was 
placed into a silica get column (diameter. 35x13 cm), efuted with 20% ethyl acetate/hexane. and 
crystallized from ethyl acetate-hexane to give 3 .5 ^tetraisopropykJisitoxanyl-2 -o^ 
ethyluridine. Yield: 1.70 g. 82.7%; M.p. 153-155* C; Mass (nVz): 510<M*) 
Elementary analysis: for fethUsNzOcSb. 



Calculated: 


C. 56.44; H. &JZ9; N. 5.48 


Found : 


C. 56.67; H. a41;N. 5.36 



(4) The compound obtained in (3) above. 510 mg, was dissolved in 10 ml of tetrahydrof ur an, and Z2 ml 
of tetra-n-butytarnmorium fluoride was added, and the mixture was stirred at room temperature for 30 
minutes. After neutrafization with acetic acid, the solvent was srstiltod off under reduced pressure. The 
residue was placed into a silica gel column (diameter. 3.0x12 cm). eJuted with 6-25% ethanoUchJorotorm, 
and crystaJBzed from ethanot-hexane to give 2 -deoxy-2 -methybderie-5-ethyluridine. Yield: 234 mg. 87.2%; 
M.p. 1 37-1 39 " C; Mass<nVz): 268<M * ) 
Elementary analysis; for CuHuNjCV 



Calculated: 
Found : 



C. 53.73; H, 6.01 ; N. 10.44 
C. 53.79; H. 5.89; N. 10.67 



Example 9 

(1) A 3 ml quantity of triethylamine and 1.52 g of 1 ,2.4-triazole were dissolved under argon stream in 20 
ml of acetonitrile and cooled with ice. To this was added dropwise 620 u t of phosphorus oxy chloride and 
after 30 minutes, the mixture was stirred at room temperature for 30 minutes. After the precipitate was 
filtered off. 1 .2 g of 3 .5 -O-tetraisopropyldisiloxanyl-2 -deoxy-2 -methylidene-5-ethyluridine whicn was ob- 
tained in Example 8 (3) was added to the filtrate and stirred at room temperature for 4 hours. Ammonium 
gas which was passed over sodium hydroxide was introduced into the solution and then. 100 ml of 
chloroform and 100 ml of water were added to partition the solution. The aqueous layer was washed with 
chloroform, and the combined chloroform was dried over sodium sulphate and distilled off under reduced 
pressure. The residue was placed into a silica gel column (diameter. 3.5x20 cm), efuted with 9% 
ethanol/chloroform. and crystallized from ethyl acetate/hexane to give 3 ,5 -0-tetraisopropyldis:toxanyl-2 • 
deoxy-2 -methyf»dene-5-ethylcytjdine. Yield: 1.0 g. 83.3%: M.p. 197-200* C: Mass(nvz): 509<M*) 

(2) The compound obtained in (1) above. 900 mg. was dissolved in 10 ml of tetrahydrofuran. 4 ml of 
tetra-nbutylammonium fluoride was added, and the mixture was stirred at room temperature for 30 minutes. 
After addition of 5 ml of methanol, the solvent was distilled off under reduced pressure. The residue was 
placed into a silica gel column (diameter. 3.5x10 cm), eluted witn-20% ethanol/chloroform. and crystallized 
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from ethanol-ethyl acetate to give 2-<Jeoxy.2'^8thylio^ne-5^thyteytidine. Yield: 402 mg, 85.4%; M p 194- 
196 C; Mass(nVz): 267(M ) 



Example 10 



2 -Oeoxy-2 wnethyUo^ne-5-mjwocytidine and phosphorus oxychloride are made to react and treated in 
a usual manner to give 2 -deoxy*2 -methyOdene^fluoro<^<^^ acid. 

10 

Pharmaceutical Preparation Example 1 
Tablets comprising: 

/5 



Compound of Example 1 


50.0 mg 


Fihery oivided cellulose 


25.0 mg 


Lactose 


49.5 mg 


Starch 


40.0 mg 


Talc 


5.0 mg 


Magnesium stearate 


0.5 mg 



The tablets may be subjected to sugar coating or film coating treatment if desired, thereby to obtain 
sugar-coated tablets or film-coated tablets. 



Pharmaceutical Preparation Example 2 

30 

Capsules encapsulated with the ingredients: 





Compound of Example 1 


50.0 mg 


as 


Lactose 


50.0 mg 




Starch 


15.0 mg 




Talc 


5 .0 mg 



40 

Pharmaceutical Preparation Example 3 
Fine powder comprising: 



Compound of Example 1 


10% 


Lactose 


80% 


Starch 


10% 



Pharmaceutical Preparation Example 4 
Granules comprising: 

90092670 
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Compound of Example 1 


10% 


Lactose 


55% 


Finery divided .cellulose 


20% 


Starch 

1 ■ 


15% 



10 Pha/rnaceutfcai Preparation Example 5 





Compound of Example 1 


50.0 mg 


75 


Glucose 


100.0 mg 



20 



The above ingredients are dissolved in purified water to prepare 2 ml of a injection solution. 

Pharmaceutical Preparation Example 6 
Suppository comprising: 



Compound of Example 1 


100 mg 


Witepso*e*H 15 


950 mg 


Wrtepsote "E 75 


950 mg 



' Witepsote is a trade name of Witten A-G in West Germany. 



js Pharmaceutical Preparation Example 7 



Compound of Example 1 


2g 


Ethyl parahydroxybenzoate 


0.025 g 


Propyl para-hydroxybenzoate 


0.015 g 


Sodium taurylsulphonate 


1 5g 


Propylene glycol 


12.0 g 


Stearyf alcohol 


22.0 g 


White vaseline 


25.0 g 



50 



purified water to prepare 100.0 g of hydrophilic ointment. 



The above ingredients are dissolved 
Pharmacological Experiments: 
Effect of the compounds on in vitro cell growth of various tumor cell lines: 

The assay of cytotoxicity is dependent on the cellular reduction of MTT [3 -<4.5-dimethyrthia20*-2*yl)- 
2.5-diphenyltetrazoiium bromide] by the mitochondrial dehydrogenase of viable cells to a blue formazan 
product which can be measured spectrophotometrically. Cell suspension. 100 m. containing 10* tumor cells 
w.th or without test sample was incubated for 72 hr in 5% C0 2 -95% air at 37 *C in 96- well microcutture 
plates (FaJcol 3072). The 10 ul of MTT(5 mg/ml) in saline was added to each culture well and incubated for 
4 hr at 37 C. The formazan crystals were solubilized by the addition of 100 ul of 10% SOSOOi N HCi to 
each well, and incubated for 24 hr at 37* C. The plates were then read at 570 nm on the plate reader. The 
percentage of cytotoxicity was calculated from the formula: 
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Cytotoxicity(%) 



1 - 



(OD 570 nia of test well 



(OD 57 q nm of control 



L-] 

well) J 



x 100 



2 -Deoxy-2 •methylidene-5-fluorocytidine was dissolved in distilled water, and diluted in RPMi 1640 
medium. Tumor cell lines were maintained in RPMI 1640 medium (Nissui Seiyaku Co.. Ltd.. Tokyo. Japan). 
Table 1 below shows effect of 2'-o^cory-2'^tr^lic^rie^fUKXOcytidir« on the growth of various tumor 
10 cell lines. ICso values gave the concentrations showing the 50% cytotoxity. 



Table 1 



Effect of 2'^xy-2'^etrtytkJene-5-ft^^ on 
the growth of various tumor cell lines 


Tumor cell One and its origin 


ICso<uc/mi) 


Li 210/c; mouse leukemia 
B16; mouse melanoma 
CCRF-CEM; human T cell leukemia 
MOLT4; human T cell leukemia 
U937; human histiocytic leukemia 
HL60: human promyelocyte leukemia 
PCI 3; human lung large cell carcinoma 


0.33 

6.9 

0.14 

0.036 

0.44 

0.040 

10 



x Claims 

(1) A 2 -methylkJenepyrimidine nucleoside compound of the general formula 



35 



40 



<5 



50 




wherein R 1 stands for amino or hydroxy group; R 2 stands for a halogen or a lower alkyl when R' is amino or 
R 2 stands for an alkyl having 2 to 4 carbon atoms, an alkynyl having 2 to 4 carbon atoms or a haloalkyl 
when R 1 is hydroxy group: and R 3 stands for hydrogen or a phosphoric acid residue, or a satt thereof. 
(2) A compound as claimed in claim (1) representee by the general formula 
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R J 0 



is 




30 



wherein R stands for a halogen, an aJkyi having 2 to 4 carbon atoms, an aDcynyi having 2 to 4 carbon atoms 
or haJoaikyl and R 3 stands for hyorooen or a phosphoric acid residue, which is a tautomer of the compound 
as claimed in claim (1) wherein R 1 is hydroxy group. 

(3) A compound as claimed in daim (1) which is 2'-decory-2-melhyWer^ or a salt 
thereof. 

(4) An anticancer composition which is characterized by containing, as the active ingretfent a 
compound as claimed in claim (1). 

(5) An anticancer composition as calimed in claim (4) wherein the active ingredient is 2-deaxv-2'- 
memytidene-5-mjorocytkfine or a salt thereof. 

(6) A method for producing a 2-methylidenepyrimidine nucleoside compound of the general formula : 




where.n R 1 stands for amino or hydroxy group; R* stands for a halogen or a lower alkyl when R 1 is amino or 
R stands for an alkyl having 2 to 4 carbon atoms, an aikynyl having 2 to 4 carbon atoms or a haioaflcyi 
when R 1 is hydroxy group; and R^ stands for hydrogen or a phosphoric acid residue, or a salt thereof which 
composes ® in advance protecting the hydroxy groups at the 3-and 5-positions of the sugar moiety of a 
compound of the general formula : 
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20 



25 



HO OH 

wherejn R represents an aikyl having 2 to 4 carbon atoms, an alkynyl having 2 to 4 carbon atoms or a 
l«»fc^ ooftang the hydroxy group at the 2'-pos*on of the sugar moiety of said p^ec£ ^o^ 
and .ntroducing met^dene at the 2 -position, followed by deprotection oTthe proteX^u^TS 
TtZZ^Zl '^'^T 0f ^ ^ ^ and. . de*red. phosphor^ at ^JJZ 
of the sugar moiety or @ ,n advance protecting the hydroxy groups at the 3'- and s'-positions of trTsuoar 
moiety of a compound of the generaJ formula : P^oons oi me sugar 



40 




HO OH 



50 



^2T«T. T 6S f -! * 3 l ° we ' ° xid * ng hydrox V 9 f0 °P a < 2 -position of the sugar 

mo.ety of sad protected compound and introducing methylene at the 2 -position. followed by aminatingV 
positwr. m me base moiety of the thus^btained methylene compound to obtain me 4-amino compound 
obtaiS Imnl' nTi 1 to *° <H,.2.4-«hia*oM.y.> compound and convert,^** 

T^rt ZT , h r COmp0und by ammonia 9« thereto, foHowed by deprotecting 

reaction of the protectee groups for me hydroxy groups and. if desired, phosphorylation 

™J ~l m6, !L 0d 85 C,aimed in ^ 6 WtWein ^ reaction °' compound with l.2.4-tria«X is 

conducted in me presence of phosphorus oxychloride and ttwethylamine 

, hc ® A claimed in 6 wherein a 2-methylidenepyrim.dine nucleoside compound or a salt 

thereof >s 2 -deoxy2 -memylidene-5-fluorocytidine or a salt mereof 
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